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A SURVEY OF CRYPTOCOCCUS ON NORMAL AND PATHOLOGIC SKIN
HAROLD G. RAVITS, M.D.
St. Paul, Minn.
The yeastlike fungus of the genus cryptococcus has been indicated by many
authors as the principal etiologic agent in various dermatoses. With this in
mind, the following study was undertaken to ascertain the occurrence of crypto-
coccus on the skin of 100 apparently normal individuals and 100 patients suffering
from various dermatoses.
Cryptococcus neoformans (Cryptococcus hominis, Torula histolytica, Debaro-
myces neoformans) has been firmly established as the cause of cryptococcosis
which may involve the lungs, skin, or other organs of the body but predominantly
the brain and meninges. The role of other species of cryptococcus as etiologic
agents in skin disease is still a point of uncertainty. \Vhite and Swartz (45)
(32 cases) have incriminated the cryptococcus in a condition to which Castellani
has given the name crytpococcosis epidermica (11), in which he identified the
organism by microscopic examination but was unable to culture it. Cleveland
White (44) cultured cryptococcus from sixteen cases of eczema (seborrheic derma-
titis in adults and infantile eczema) thereby incriminating it as an etiologic fac-
tor.
Greenbaum and Klauder (20) found a cryptococcus fourteen times in an ex-
amination made of 150 unselected persons who were patients in their skin clinic
with various dermatoses but with no lesions in the areas examined. Their cul-
tures were made from moist sterile swabs after they had been rubbed on the cu-
taneous surfaces of the axillae, inguinal folds, and interdigital spaces of the toes
and fingers. Benham and Hopkins (3) obtained 32 cryptococci from toe webs
of 100 normal persons and 49 cryptococci from the fingers of 100 normal persons.
In the survey done in this paper, Benham's (7) classification of cryptococci was
followed to some extent.
Actually very few authentic cases of cutaneous cryptococcosis due to Crypto-
coccus neoformans have been reported in this country, either skin lesions alone
or associated with systemic cryptococcosis.
Cryptococcus (13, 37) is a budding yeast with little or no pseudomycelium.
Yeasts are true fungi whose usual and dominant growth form is unicellular.
Cryptococcus falls into the class of fungi imperfecti, this being an artificial class
created to include fungi whose perfect stage (i.e., stage involving sexual reproduc-
tion) has not been observed, and it is in this group that are placed most of the
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fungi pathogenic for man. Yeasts fall into two groups: the sporogenous yeasts
and those lacking ascospores, or the asporogenous yeasts into which group fall the
cryptococci.
In some of the older literature Torula is used as the generic name rather than Cryptococ-
cus. Although most workers have given up the generic name Torula for yeasts, Torula has
been used continuously for more than a century to mean certain black molds. Many
mycologists use Cryptococcus, but nearly all industrial workers who have abandoned
Torula use Torulopsis. The generic name which seems to be in accord with the Interna-
tional Rules of Botanical Nomenclature is Cryptococcus. This name has been used almost
without exception by medical men in Europe and is today used by practically all medical
mycologists here.
The name Cryptococcus was given by Kutzing in 1833 to an organism which he found on
moist window panes and which he classified with the algae. This name was not generally
applied to yeasts until it was revived in 1901 by Vuillemin who redefined the genus to in-
clude only pathogenic yeasts. Since this time it has been widely used by medical mycolo-
gists. However, it is agreed that pathogenicity is too indeterminate and variable a charac-
ter for generic classification.
In 1894 Busse and Buschke reported a fatal infection with multiple bone and visceral
lesions and cutaneous ulcerations from which they observed a yeastlike fungue both in
tissue and culture. They referred to this disease as "saccharomycosis" or "yeast infec-
tion", and Buschke later called it "blastomycosis", or to distinguish it from Gilchrist's
disease (North American blastomycosis) he called it "European blastomycosis".
In 1916 Stoddard and Cutler (39) reported two cases of meningeal infection and described
the yeast Torula histolytica. They believed it to be different from Cryptococcus hominis
because Buschke once stated that the latter formed spores, a statement he later retracted.
Stoddard and Cutler also stressed the absence of cutaneous lesions. They were the first to
differentiate American blastomycosis, European blastomycosis, and coccidiomycosis. In
this way a series of cases was described under the name of torula infection, American
torulosis, or torula meningitis, although these cases were due to the species of fungus de-
scribed by Busse and Buschke.
The clinical symptoms of European blastomycosis and American torulosis are so dif-
ferent that it was not suspected that the two diseases were in any way related until 1930
when Henrici, who had probably never seen a case of European blastomycosis or a culture of
the causative organism, Cryptococcus hominis, noted the great similarities in the micro-
scopic pathology of the diseases and in the recorded cultural characteristics of their causa-
tive agents, and hinted that there may be too many names for yeasts pathogenic to man.
Benhani (5) compared cultures of Cryptococcus hominis causing European blastomycosis
and Torula histolytica causing American torulosis and concluded that they were identical
as to cultural characteristics and pathology induced in experimental animals. Since then
several cases of cryptococcosis, primary in the central nervous system have been diagnosed
in Europe, and several cases primary in other parts of the body have been found on this
continent. Benham also re-examined some of the herbarium material of Kutzing deposited
in the New York Botanical Garden and she accepted Cryptococcus as having priority as a
generic name for asporogenous yeasts.
Independently of Benham, Lodder compared several cultures of these organisms and
came to the same conclusions. Lodder (1938) also examined some of Kutzing's original
material deposited in the Rijksherbarium at Leyden and also found a mixture of organisms
with some budding cells. She rejected the name Cryptococcus and accepted the name
Torulopsis introduced by Berlese in 1895 as a substitute for the name Torula. Moreover
she found that both organisms were identical with transplants of "Saccharomyees neo-
formans" which Sanfelice in 1894 isolated from a peach and found pathogenic to animals.
Transplants of Sanfelice's original strain were available, and although cultivated on media
for over fifty years they were still pathogenic. Thus the correct specific name becomes
neoformans as it is the oldest, and all medical mycologists seem to accept this. Crypto-
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coccus neoformans is possibly the only, almost certainly the first organism originally
solated from a non-animal source and later found to be the causative agent of a disease of
man. The tularemia bacillus was isolated from an apparently undiseased rodent and much
later was found to be pathogenic to man.
The use of many different names for the same fungus has led to some confusion. Benham
concludes that priority is the most secure ground for deciding on the correct term although
consideration must be given common usage. The term Cryptococcus seems at least as
familiar as Torula and is more commonly used by medical mycologists, and the names
Torulopsis and Torula are used more extensively by certain botanists and students of indus-
trial yeasts. The generic name Cryptococcus seems to deserve preference on grounds of
both common usage and priority.
Many cases of cryptococcus meningitis and systemic cryptococcosis have been reported,
but actual cases of cutaneous cryptococcosis caused by Cryptococcus neoformans have
rarely been reported in the literature. These have been reviewed by Weidman (43), Wile
(46), Mook and Moore (33) and others (34, 32, 9,40,25, 15, 41) with additions of cases of their
own.
In these cases of cutaneous cryptococcosis, caused by Cryptococcus neoformans (Torula
histolytica) which may also cause a systemic usually fatal disease, the lesions usually mani-
fest themselves in the form of acneform pustules, granulomatous ulcerations, deep-seated
abscesses, and nodules.
Other authors (21, 11, 12,44,45,26, 18,38,2,21,16), have demonstrated the Cryptococcus
as a cause of skin disease but none having systemic accompaniments. None of these have
been shown to be caused by the pathogen Cryptococcus hominis, but many workers have
incriminated the genus Cryptococcus many of whose species have been found on normal
skin as will be shown later.
MORPHOLOGY
Cryptococcus is a budding yeast which forms neither spores nor mycelium.
Cells of most species are spherical or nearly so, but some are ovoid and elongated.
Benham's (7) grouping of the different species has been more or less followed in
this paper. She divided them into four groups: based on colony, cells, fermenta-
tion, and agglutination characteristics. Agglutination tests were not done in
this series.
In Group I are placed smooth or faintly convoluted, pasty white or cream
colonies whose cells are round or oval, usually 1.5—4.5 u by 2.5—4.5 u. Buds are
single or in chains or groups without any capsule. Gas formation in sugars is
positive or absent. The colony and morphological characteristics are of little
value in differentiating species.
In Group II are placed those organisms which produce a convoluted or mucoid
cream to tan colored colony. The cells are round or oval and are 3—6.5 u by
4.5—6.5 u. They have a thick wall with a faint capsule. There is no gas forma-
tion in sugars. They do not seem to have any pathogenic significance.
In Group III are placed those organisms producing a smooth mucoid cream to
yellow or tan colony. The cells are usually round but may be elongated, and are
usually 4.5—6 u in diameter with a thick wall and prominent capsule. They do
not form gas in any of the sugars. In this group falls the pathogen Cryptococcus
hominis (neoformans).
In Group IV are placed the smooth or convoluted pink to red colonies. Cells
are oval usually 2.5—4 u by 3—5 u. They are thick-walled with a faint capsule.
This group is the Rhodotorulae.
274 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
EXPERIMENTAL PROCEDURE
$ource of isolation of material
A total of 200 subjects was selected as sources of material for this study. Of
this total 100 were termed "pathologic", i.e., they were patients of the derma-
TABLE I
Diagnoses of pathological skin subjects surveyed
DIAGNOSIS NUMBER OE CASES
1. Alopecia areata 1
2. Dermatitis, atopie 10
3. Dermatitis, contact 13
4. Dermatitis herpetiformis 1
5. Dermatitis, mycotic (non-yeast) 2
6. Dermatitis, seborrheic 6
7. Dermatitis, stasis 10
8. Eczema 19
9. Epitheliomatosis, superficial I
10. Erythema multiforme 1
11. Foiheulitis 1
12. Hodgkins disease 1
13. Ichthyosis 1
14. Keratoderma palmaris et plantaris 1
15. Leukemia cutis (chronic lymphatic) 1
16. Lichen planus 1
17. Lichen simplex chronicus 3
18. Mycosis fungoides 1
19. Myxedema 1
20. Neurodermatitis 3
21. Neurofibromatosis 2
22. Pediculosis corporis 2
23. Pityriasis rosea 1
24. Pruritus ani 2
25. Pruritus senilis 3
26. Psoriasis 5
27. Rosacea 1
28. Sarcoma, Kaposi's hemorrhagic 1
29. Sarcoma, face 1
30. Syphilis, secondary 2
31. lJrticaria 1
32. Varicella 1
Total 100
tology clinic in the University of Miimesota Hospitals who were known to have
definite varieties of skin pathology. A summary of the various dermatoses is
given in Table I. The other 100 subjects were Univeristy of Minnesota students
who volunteered to serve as the "normal" controls.
Many of the patients seen had already undergone some form of therapy and
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those cases which were diagnosed as mycotic dermatitis were carefully selected
so as not to include those caused by a yeastlike fungus such as Candida albicans.
Patients who had medicaments on their skin were dismissed and cultures were not
taken from them. In the sampling that was done, it is not to be assumed that
each region sampled had definite skin pathology (in the "pathologic" cases).
For the sake of uniformity in comparison of the "normals" and "pathologies",
certain sites (axillae, interdigital webs of the toes and fingers, umbilicus and in-
framammary region in females) were selected in the two groups and this selection
was strictly adhered to in the sampling.
In this study certain precautions were undertaken in obtaining specimens from
normal individuals. No person was selected for this part of the study who
showed the slightest manifestation of any skin lesion, and approximately twenty-
per cent of the volunteers were rejected because of this precaution.
These volunteers were instructed to refrain from bathing for several days in
order to give the yeastlike flora a better chance to grow and survive on the skin
to be examined. The value of this precaution was based on the fact that fungi
and yeastlike fungi remain viable and proliferate in dead moist surface tissue
accumulations. Soap would most certainly remove surface dirt, sweat, and
detritus, thus complicating the procedure of obtaining positive samples for cul-
ture and study.
The age group studied was widely varied. The ages of the "pathologic" sub-
jects ranged from seven to 79 years, with an average of 45.3 years, while those of
the "normal" group ranged from eighteen to 57 years, with an average age of 24.9
years.Thus it is seen that the average age in the latter group is considerably lower.
The material cultured was obtained from November, 1946 through June, 1947.
The seasonal, factor of lessened perspiration during the winter months must be
taken into consideration although the body sites selected for the sampling are
normally subject to considerable perspiration during all seasons of the year.
As mentioned above the regions of the body selected for the study were the
axillae, the umbilicus, the interdigital webs of the fingers and toes, and the infra-
mammary region of the females. A total of 861 specimens was collected.
It will be noted that sites of selection were purposely omitted where there was
a possibility of the skin being contaminated by cryptococcus organisms from
other sources known to harbor cryptococcus normally. For this reason the groin
was not chosen as a site as it has been shown that cryptococci have been isolated
from the intestinal tract of approximately 30 per cent of normal individuals (17).
It is felt that the number of sites chosen represents an inclusive survey of the
most important body surfaces subjected to perspiration.
CULTURE MATERIALS AND METHODS
The following materials and methods are those employed by members of the
Department of Bacteriology of the University of Minnesota (22, 31, 37).
Peptone glucose broth. The initial isolation enrichment broth employed was a
three-per cent peptone, five-per cent glucose liquid medium which was dispensed
into common "potatoe" tubes (25 by 150 mm.). Twenty cc. were dispensed into
276 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
each tube. Cotton tipped applicators were inserted to within one inch of the top
of the medium surface, and the tube was stoppered with cotton. The tubes were
sterilized for ten minutes under fifteen pounds of pressure. The pH was ad-
justed to 3.5 by the addition of a mineral acid (HC1) after sterilization. All tubes
were tested for sterility by incubation for three to five days The pH of this
medium prevented bacterial contamination, although it did not entirely discour-
age mold growth.
Just prior to collection of specimens, the sterile cotton tipped applicators were
pushed down into the peptone glucose broth to moisten the entire swab. This
moistening aided in picking up organisms on the skin which might have been
missed by dry swabbing or other similar techniques. In other similar skin
studies a broth for both swabbing and culturing has not been used. Instead
others have used dry swabs moistened with saline for sampling, and then these
were planted on solid media.
Five tubes were used for each individual: the first tube for both axillae, the sec-
ond for both hands, the third for both feet (interdigital webs), the fourth for the
umbilicus, and the fifth for the inframammary region of the female subjects.
Each of the above areas was carefully rubbed with enough pressure to thoroughly
remove all debris and scale on the skin. After this the cotton applicators were
replaced in their respective tubes and pushed down into the liquid medium and
incubated at room temperature for fourteen days.
Sabouraud's agar. Sabouraud's agar was the principal medium employed to
recover the mixture of organisms which grew in the primary peptone glucose
broth, and it also served to maintain suspected cryptococcus strains. This me-
dium was prepared by the addition of 50 grams of dextrose, twenty grams of agar,
and ten grams of peptone to 1000 cc. of distilled water. This mixture was melted
in the autoclave, filtered through cotton gauze, tubed as deeps or slants, and
sterilized with fifteen pounds of pressure for fifteen minutes. Petri plates
were prepared by melting the Sabouraud agar deeps and pouring the agar over
the bottom of the petri dishes. These petri plates were inoculated by transferring
the growth in the primary peptone glucose isolation broth with a wire loop.
The plates were then incubated for five days at room temperature. At the
end of this period all colonies exhibiting yeastlike characters were picked out
with a wire loop and transferred to Sabouraud's agar slants for further growth and
isolation. At times it was neceasary to pick colonies from the petri dishes
before the incubation period was terminated to avoid mold contaminations which
would have spread quickly over the agar surface.
Transplants to fresh Sabouraud agar slants were made every three to four
weeks in order to maintain the organisms in a viable condition for further identifi-
cation by morphological methods and sugar media reactions.
Gelatin stabs. Gelatin stabs were made by adding fifteen-per cent gelatin to
1000 cc. of nutrient broth, dissolved by slight heating, and sterilized by the Ar-
nold method on three successive days. This medium served as a screening de-
vice for eliminating all organisms which produced mycelia. A straight inoculat-
ing wire was touched to the yeastlike colony and then stabbed into the gelatine
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medium. Incubation was carried out at twenty degrees to 21 degrees Centigrade
and held for one month. All organisms which showed mycelial growth at the end
of this period were discarded.
Gorodlcowa's medium. This was the medium used to determine whether or not
the isolated yeastlike colonies formed spores (8). The composition of this me-
dium is 2.5 grams of glucose, five grams of sodium chloride, ten grams of meat
extract, and ten grams of agar in 1000 cc. of water. Slants of this medium were
inoculated with the yeastlike colonies from which the mycelial producing yeasts
had been eliminated. These were incubated at room temperature for six weeks.
The presence or absence of spores was determined by microscopic examination
of wet preparations and of stained slides. Recognition of spores in the unstained
wet preparation of living cells requires some experience. Often fat globules and
water vacuoles have been mistaken for spores. Spores may be differentially
stained by one or another modification of Moeller's spore stain, widely used to
stain bacterial spores. The following method was used: a dried smear was fixed
in five-per cent chromic acid solution for five minutes, stained in steaming Ziehi's
carbol fuchsin for five minutes, decolorized in one-per cent aqueous sulphuric acid
for two minutes and counterstained with Loeffler's methylene blue for one min-
ute. Spores stain bright red; asci and vegetative cells stain blue. All spore
forming yeasts were eliminated from this series because cryptococci are both as-
porogenous and non-mycelial.
Carbohydrate media. Sugar fermentation tests were used to substantiate iden-
tifications determined by morphological characteristics and other means. These
tests were carried out in glucose, raffinose, lactose, maltose, and galactose.
With yeasts and yeastlike fungi, if sugars are fermented, the fermentation is
usually alcoholic, and although acid is formed it is not of great significance in
identification. An indicator is therefore optional and greatest attention was
given to gas production.
The sugar medium was made by adding one-per cent peptone plus three-per cent
of the specific sugar to distilled water.
Twenty-five cubic centimeters of each medium were dispensed into screw-
capped tubes (25 by 150 mm.) equipped with Wasserman tube gas trap inserts
(10 by 75 mm.). All sugars were sterilized by autoclaving with fifteen pounds of
pressure for eight minutes and then were tested for sterility by incubation for
three days at 37 degrees C. A large inoculum was removed from the mainte-
nance cultures on Sabouraud slants and transferred to these sugar broths. These
were incubated at room temperature for a period of one month. It was observed
that over a half of the fermentations occurred after more than two weeks incuba-
tion.
RESULTS AND DISCUSSION
Seven hundred and ten tubes of the isolation broth of three per cent peptone
five per cent glucose showed evidences of yeastlike growth out of the 861 initial
tubes inoculated, or in other words, 82.4 per cent. The balance of 151 tubes
representing true mold, bacterial growth, or no evidence of growth was discarded.
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It is felt that the use of a liquid enrichment medium as described yields a greater
percentage of growth than other methods. In conjunction with the use of such
a medium, however, one must bear in mind that the methods of procuring sam-
ples should be just as reliable as the medium used for their growth. Usually the
TABLE II
Cultures obtained from pathologic subjects
DIAGNOSES NO. OFCASES
POSITIVE
CULTURES PERCENTAGES
1. Alopecia areata 1 0
2. Dermatitis, atopic 10 2 20
3. Dermatitis, contact 13 8 61
4. Dermatitis, herpetiformis 1 0
5. Dermatitis, mycotic (not yeast) 2 2 100
6. Dermatitis, seborrheic 6 0
7. Dermatitis, stasis 10 4 40
8. Eczema 19 8 42
9. Epitheliomatosis, superficial 1 0
10. Erythema mutiforme 1 0
11. Folliculitis 1 0
12. llodgkins disease 1 1 100
13. Ichthyosis 1 1 100
14. Keratoderma palmaris et plantaris 1 1 100
15. Leukemia, cutis (chronic lymphatic) 1 0
16. Lichen planus 1 0
17. Lichen simplex chronicus 3 1 33
18. Mycosis fungoides 1 0
19. Myxedema 1 0
20. Neurodermatitis 3 3 100
21. Neurofibromatosis 2 1 50
22. Pediculosis corporis 2 1 50
23. Pityriasis rosea 1 1 100
24. Pruritus au 2 1 50
25. Pruritus senilis 3 0
26. Psoriasis 5 4 80
27. Rosacea 1 1 100
28. Sarcoma, Kaposi's hemorrhagic 1 0
29. Syphilis, secondary 2 1 50
30. Tumor, sarcoma jaw 1 0
31. TJrticaria 1 0
32. Varicella 1 0
Total 100 41 41 av. %
organisms grew at the bottom of the tubes, a factor which facilitated recovery1 as
molds refused to grow under the reduced oxygen tensions.
After discarding the mycelium forming yeasts by the gelatin stab method and
the spore formers by growth on Gorodkowa's medium and differential spore stain-
ing, there remained 132 colonies which proved to be members of the genus Cryp-
tococcus. Of these, 78 were cultures obtained from normal skin and 54 from
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"pathologic" skins. On further analysis of the normal skin cultures the 78 cul-
tures of cryptococcus were obtained from 56 different individuals, or 56 per cent
of the normal individuals samples. The 54 cryptococcus cultures obtained from
"pathologic" skin were from 41 individuals, or 41 per cent of the group samples.
TABLE ha
LOCATION OP POSITIVE CULTURES
DISEASE Infra-
Axillae Fingers Toes mam-
mary
1. Alopecia areata
2. Dermatitis, atopic 1 2
3. Dermatitis, contact 2 3 5 1 1
4. Dermatitis, herpetiformis
5. Dermatitis, mycotic (not yeast) 1 1 1
6. Dermatitis, seborrheic
7. Dermatitis, stasis 1 3 2
8.Eczema 1 1 4 1 1
9. Epitheliomatosis, superficial
10. Erythema multiforme
11. Folliculitis
12. Hodgkins diseese 1
13. Ichthyosis 1
14. Keratoderma palmaris et plantaris
15. Leukemia, cutis (chronic lymphatic)
16. Lichen planus
17. Lichen simplex chronicus 1
18. Mycosis fungoides
19. Myxedema
20. Neurodermatitis 1 2 1
21. Neurofibromatosis .. 1
22. Pediculosis corporis 1
23. Pityriasis rosea 1
24. Pruritus ani 1 1
25. Pruritus senilis
26. Psoriasis 1 3 1 1
27. Rosacea 1 1 1
28. Sarcoma, Kaposi's hemorrhagic
29. Syphilis, secondary 1
30. Tumor, sarcoma jaw
31. Urticaria
32. Varicella
In table II is listed the number of positive cultures of cryptococdus from the
individuals with the diseases as listed. In Table ha is tabulated the number of
positive cultures from the different body sites according to diseases of patients
sampled. In Table III are listed the sites where the positive cultures were ob-
tained from both the normal and pathologic skin. As is to be expected because
of the exposure to dirt and external elements, the majority of the cryptococci
were found on the toes and fingers.
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Sugar fermentation test results are tabulated in Table IV. All strains of cryp-
tococcus isolated were inoculated in the glucose pepton broth and further ferme-
TABLE III
Location of positive cultures
AXILLAE PINGEI1S TOES UMBILICUS
Normals 13 28 27 0 10
Pathologics 6 17 23 2 6
TABLE IV
Gas fermentation in sugar media
CULTURE SPECIMEN GLUCOSE RAPPINOSE MALTOSE LACTOSE GALACTOSE
2a
19c
36b
37b
54c
78b
96c
108c
l7cx
2lcx
3lbx
38bx
48bx
48cx
49ex
5Obx
58cx
62ax
64ax
67ex
69cx
78cx
9lbx
Olex
O6bx
96cx
98bx
98cx
99cx
Key: a—axilla; b—fingers; c—toes; d—inframammary; e—umbilicus; x—normal skin.
* This culture fermented all of the raffinose.
tation tests were done on only those strains that produced gas in glucose, as it is
well known that if gas is not produced in glucose it will not be produced in any
of the other sugars.
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From this table it is seen that of the 53 cultures obtained from "pathologic"
subjects, only eight fermented sugars. Of the 78 cultures obained from normal
skin, 21 fermented sugars.
The grouping of the cryptococcus according to Benham's classification based
on the morphology of cells, colony characteristics, and fermentations as described
previously gives the results listed in Table V.
COMMENT
From the preceding study I think certain conclusions can be drawn, although
admittedly there is considerable room for further studies on this group. Because
of limited facilities and time, animal experiments were not undertaken. Many
TABLE V
Number of cultures of cryptococci according to groups (Benham (7))
GROUP I GROUP II GROUP III GROUP IV
Colony characteristics... Smooth or
faintly con-
voluted
Convoluted
or mucoid
Smooth mu-
coid
Smooth con-
voluted
Color Pasty white
or cream
Cream to tan Cream-yel-
low-tan
Pink-red
Size of cells 1.5—4.5 by
2.5—4.5 u
3—6.5 by 4.5—
6.5 u
4.5—6 u diam-
eter
2.5—4 by 3.5 u
Gas formation Positive-neg-
ative
Negative Negative Negative
Capsule
Normals
None
36
Thick wall
thin cap-
sule
9
Thick wall
prominent
capsule
17
Thick wall,
fair faint
capsule
16
Pathologies 18 8 10 18
Totals 54 17 27 34
In Group III is placed the recognized pathogen Cryptococcus hominis and in this study
the numbers in this group show no abnormal incidence in the comparison of cultures of
pathologic to those of normal samples, although no attempt was made to identify Crypto-
coccus hominis by virulence or agglutination tests.
workers (4, 6, 10, 14, 23, 24, 28, 29, 35, 42) have undertaken animal inoculations.
Most authors have found some species of cryptococci pathogenic for mice and
rats. Some have found a few species to be pathogenic for guinea pigs and rabbits
and others have not. Weidman and Fitchett (19) and Kessel and IHoltzwart (27)
produced skin lesions in monkeys with Cryptococcus neoformans. All strains of
Cryptococcus neoformans isolated from lesions have been pathogenic for mice.
Agglutination studies have alsobeendone byseveral authors (1, 26, 34, 30, 36).
Benham (7) has in part based her grouping on serologic reactions by preparing
agglutinating serums by immunizing rabbits with cryptococcus organisms. All
strains studied by Benham showed antigenic similarity.
From the present study it is seen that the actual incidence of cryptococci on
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normal skin exceeds that found on pathologic skin, 56 per cent for normals as
against 41 per cent for "pathologics". This upholds the concept that the skin
provides a culture medium for many organisms and because of their presence in
certain pathologic states one should not be too hasty in concluding that their mere
presence is the cause of the pathology. Although it is not intended to refute the
axiom of the relationship of the virulence of the organism against the resistance of
the host, it is felt that these factors should be proved beyond any question of
doubt before incriminating a saprophytic organism as being pathogenic.
SUMMARY
The terminology of the cryptococcus is discussed with a review of its morphol-
ogy and classification with the yeastlike fungi.
A survey of the incidence of cryptococci on 100 normal persons and 100 patients
having various skin diseases is presented. The laboratory procedures involved
n the study are discussed.
The results show that many species of cryptococci were found on the various
sites in 41 per cent of the "pathologic" group of patients selected and in 56 per
cent of the normal subjects selected, leading to a conclusion that the skin, recog-
nized as a normal habitat for many organisms, is also that for cryptococci. If
these organisms are found in diseased states, their species must be determined by
most careful methods including serological reactions and virulence tests as the
methods of delineation used in this study have limitation.
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